Nonactivated astrocytes downregulate T cell receptor expression and reduce antigen-specific proliferation and cytokine production of myelin basic protein (MBP)-reactive T cells.
Astrocytes express variable levels of MHC class II antigens depending on their activation status or exposure to certain cytokines, notably IFN-gamma. When they are induced to express higher surface densities of MHC class II molecules, astrocytes are capable of stimulating syngeneic myelin basic protein (MBP)-reactive T cells to proliferate at a modest rate and to secrete proinflammatory cytokines, such as TNF-alpha, in response to antigen. In the present investigation evidence is presented that uninduced astrocytes, whether fresh or established as clones, on which surface MHC class II molecules are expressed at a very low density, promote an antigen-dependent reduction of TCR on the surface of syngeneic T cells. Accompanying this effect on the TCR is an induction of T cell hyporeactivity and little or no production of proinflammatory cytokines. These observations suggest that the ability of the astrocyte, through varying their surface MHC class II molecules, can control the effect of antigen-induced T cell responses. In their normal state of low MHC II expression astrocytes are expected to induce no or partial, rather than full, activation of autoreactive T cells that enter the CNS, resulting in T cell hyporeactivity. Since astrocytes usually diminish the production of proinflammatory cytokines by T cells that enter the CNS, the status and control of MHC class II expression on astrocytes should be important determinants of the suppression or enhancement of in situ immune responses in the CNS.